This essay analyzes the role of the market in network expansion in Latin America. Although universal access policies have achieved some degree of success in fighting the digital divide, the issue of massive access to ICT services seems to be more directly associated with the sector's regulatory environment and with the level of competition prevailing in the sector. This essay describes the expansion process of the major operators in Latin America -Telefónica Spain and Teléfonos Mexico -as a result of regulatory policies implemented in their countries of origin. It evaluates the sector's performance after the reforms carried out in the region, as well as the role of mobile telephone services as the driving force in offering access to population segments that had no previous service. And, lastly, within this new market and technological context, it is suggested that there is a need to design policies that turn challenges into new opportunities to encourage network expansion towards areas without services. Thus, within this new scenario, research lines are identified to carry out regulatory policies and contribute to the enrichment of their design.
This essay analyzes the role played by the market, as well as by competition and its regulation in network expansion in Latin America. Although universal access programs implemented in the region have achieved varying degrees of success in fighting the digital divide (García Murillo & Kuerbis, 2004) , the issue of massive access to information and communication technologies (ICT) seems to be closely related to the sector's regulation, the market's development and the level of competition prevailing in the sector.
Developing countries have faced the challenge of expanding access to the telecommunications network through two kinds of policies. The first type of policy aims to create a competitive market that stimulates investment, lowers fees and encourages ICT access. The second kind of policy emphasizes a direct role of the public sector in providing access to the population through subsidized programs.
These two kinds of policies reflect the need to fight two phenomena, which the World Bank has called the Market Gap and the Access Gap. The Market Gap refers to the difference between the penetration level that could be reached under non-optimal market conditions and under optimal conditions. The Access Gap refers to the unavoidable market failures where some population groups are not serviced because their access is not considered profitable.
This essay analyzes the role played by the market in the network expansion in Latin America. More than a decade has gone by since Latin American governments put a pro-market reform within the telecommunications sector into action. In general terms, these reforms have contributed to encouraging the adoption of technology, to expanding service access and to lowering its costs. However, the regulatory models adopted in the region have not yet been able to fully achieve the objectives set forth during this process. In particular, the lack of ICT access is still a significant problem for the lower income population segments. Moreover, although the more general objectives related to the development of the sector remain unchanged, technological innovation and the market context have significantly changed the industry scenario. These changes exert a growing pressure on the traditional models and pose new challenges.
With regard to the market, today, the region experiences a consolidation of two major actors that compete against each other in practically all Latin American countries. While the Spanish company Telefónica consolidated a strong position in many countries within the region starting in the mid-90s, the Mexican company Telmex and its subsidiary América Móvil have recently developed a strong acquisition policy within the local and mobile telephone sectors. These measures pose serious concerns regarding the future of competition in the region. The current regulatory models are still trying to adjust to the improved practices of a scheme that believes the sector can work by increasing its level of competition through a large number of operators. Reality makes us face a different situation, not only a market concentration, but the clear presence of a regional duopoly. Although the operators are already implementing corporate strategies in this new context, the regulators do not seem to have adjusted their policies to this scenario.
In addition, technological innovation has brought about an uneven development of the different market segments, where mobile telephone services have adopted a predominant role in the region. Today, among the population with fewer resources, mobile telephone services represent the main form of access to telecommunications services. The technological convergence opens the possibility of offering similar services through different means. The regulation of technologies associated to a service must be re-evaluated.
The first part of this essay illustrates the expansion process of the two main operators in Latin America as a result of regulatory policies implemented in their countries of origin. The second part of this paper assesses the performance of the sector after the reforms implemented in the region. The third and last section of this essay analyzes the role of mobile telephone services as the driving force to give access to previously unattended population segments. Lastly, once this new market and technology context is described, this essay suggests the need to generate policies that turn new challenges into opportunities to encourage network expansion towards unattended areas. In this regard, research lines are identified to contribute to the enrichment of regulatory policy design within this new scenario.
The Expansion of Telefónica and América Móvil 1
Reforms to the telecommunications sector carried out in Spain and Mexico during the 90s favored the creation of two major companies, placing them in a predominant position in all segments of this market. The strategy implemented in both cases was the result of policies that aimed at creating National Champions. The success of these policies made the globalization of these companies possible.
In the case of Spain, with the imminent access of the European Community Market, the Spanish government implemented policies supporting Telefónica in order for it to face competition. However, Spanish telecommunications needed to be updated the most compared to other European countries, making it highly probable that the company would be acquired by major European operators or, in the best possible scenario, that it would play a subordinate role within integrated European telecommunication services. In order to anticipate this possibility, the Spanish government chose to transform Telefónica into a National Champion.
The goal of creating a National Champion was reestablished as a specific telecommunication policy objective in the document "Líneas estratégicas de las políticas de telecomunicaciones para el período de transición" (Strategic Trends in Telecommunication Policies for the Transitional Period). This document asserts the need "to reinforce national operators for them to face competitors from other countries" and proposes to favor the technological and industrial development of the national telecommunications sector.
The regulatory framework established a generous price policy along with a credit policy of "cheap money" and the decision of not distributing dividends. During the first half of the 90s, the price policy aimed at financing the company's modernization and re-balancing its fees. Telefónica benefited from the Spanish government's support through strong financing mechanisms.
2 Telefónica began to acquire companies with market power and exclusivity periods in Argentina, Chile, Peru and Brazil (Table 1 .1). In these countries, the reforms were made in a context of fiscal crisis, which led to prioritizing fiscal revenues over the creation of a competitive environment, which in turn resulted in an advantage to the buyers. The acquisition process opened an exclusive market in Latin America for the company, which in terms of number of consumers was much larger than the Spanish market. These new markets had an important growth potential, since telephone density was extremely low and the proximity between the three new Latin American markets helped in order to take advantage of economies of scope and of scale.
In the case of Mexico, in 1990 (and as a vital part of the country's modernization program), Telmex was privatized and sold as a vertically integrated company. Achieving a successful privatization meant to overcome all political and economic hurdles faced by policy-makers. A vertically integrated company served the objective of meeting the demands of the key players in the system: the national private sector and the unions, who lobbied against dismantling the company and favored the creation of a National Champion. In addition, policy-makers considered that dividing Telmex would take longer, during a period when time was a key factor to determine the success of the modernization program. Telmex was financially strengthened, making it more attractive to investors, and was sold in 1990 to the joint venture between the Mexican consortium Grupo Carso, Southwestern Bell and France Telecom. Later on, Grupo Carso began to acquire shares, becoming the major shareholder in Telmex-América Móvil.
The Mexican group Telmex-América Móvil did not play a significant role at the beginning of the privatization process in Latin America. Operations focused their attention on the Mexican company's modernization efforts. The country's great growth potential, given a penetration of little over 6% in fixed telephone services, made this option viable. The priority was to strengthen the company and to prepare it for future competition as a result of the eventual entry of powerful U.S. operators into the country.
Its interest in the Latin American telecommunications sector began during the second half of the 90s, and followed two different paths: i) acquisitions of privatized fixed telephone companies in Guatemala, El Salvador and Nicaragua, and, most importantly, ii) the expansion of their mobile telephone operations in several countries in South America (Table 1 .2). Chile (1) Colombia (1, 2) Ecuador (2) El Salvador, Honduras and Nicaragua (2) Guatemala (2) Mexico (1, 2) Peru ( 
Telmex (1) -América Móvil (2) Positioning
In contrast to Telefónica, which built its competitive position in Latin America by acquiring local fixed telephone services in several countries and soon after or even simultaneously entered other segments, Telmex and América Móvil first entered those markets with mobile and long-distance telephone services. In many countries the rate of mobile telephone penetration has exceeded the rate of fixed telephone services, reducing the need to control the fixed telephone services local loop. Perhaps it is even more important that mobile telephone services are beginning to offer broadband Internet access, with a quality that can compete with DSL or Cable TV technology. Moreover, Telmex-América Móvil's strategy for the region was not limited to mobile or long-distance telephone services, but it also had a global strategy that included local fixed telephone services.
Telefónica has followed an aggressive expansion policy in recent years. The most important acquisition has been the franchise of local fixed telephone services in Brazil, which has led to control of one third of the telephone lines in Latin America's biggest country. At the same time, it has acquired all of Bellsouth's mobile telephone operations in Latin America. With this acquisition, Telefónica reached 55 million mobile telephone users in the region at the end of 2004 (Table 1. 3). Moreover, Telefónica has entered the Mexican mobile market and controls 14.8% of total users in that country. (Table 1 .4). The reform of the telecommunications sector in Latin America has resulted in the unexpected consolidation of two operators that seem to turn the market into a regional duopoly. This poses serious concerns for the development of competition, since a duopoly can generate oligopoly-like practices. Experience has shown that a larger number of operators generate greater competition, and the latter is more efficient in promoting the sector's development by lowering prices, improving quality and expanding the infrastructure (Li & Colin, 2002; Gutiérrez, 2003; Wallsten 2000 Wallsten , 2001 .
D I G I T A L P O V E R T Y : L A T I N A M E R I C A N A N D C A R I B B E A N P E R S P E C T I V E S
In their expansion process, both companies have proven to be able to operate strategically and defeat their competitors. In several countries, policies aimed at controlling their expansion and market power have had little success. It would seem reasonable to expect market segmentation strategies and an alliance between both companies; however, this does not seem to be the case until now, since both companies have continued with an expansion process in the same countries and market segments. This phenomenon could be associated to cultural and organizational differences in both companies. While Telmex is vertically operated from Mexico, all of Telefónica's companies report to Spain, and, in some degree, they have underestimated the capacity of the Mexican company to challenge Telefónica's power in Latin America. Today what we can observe is a global survival strategy. In fact, both companies have sacrificed profits in several countries (as shown in the following section) and are taking advantage of the economies of scale and of scope created by their size and regional positioning. As long as the Latin American market is still growing, either from unmet demand or from demand for new services, it is foreseeable that competition and not collusion will prevail.
The Sector's Performance
Certainly the impact of the reform on the telecommunications sector has been positive. The sector's performance, measured by traditionally used indicators, shows that this market has made major progress in increasing its levels as well as its growth rates. During the 90s, the period when the first series of telecommunication reforms took place, the Latin American economy exhibited a modest positive performance in its economic growth of close to 2% averaged among the 11 main economies in the region, led by Argentina, Chile and Uruguay. Despite this moderate growth, the modernization efforts in the region translated into the privatization and financial liberalization processes that led to a record growth in telephone services, with an average annual growth rates of over 12%. As shown in Figure 2 .1, telephone density doubled in the region on average terms during this period.
Along with the increase in teledensity, the improvements made in network modernization and the efficiency in the companies' operations added to the benefits brought about by reforms. In terms of technological adoption, by the end of the decade the percentage of digital lines in the region exceeded 90%. Figure 2 .2 shows the companies' productivity. The number of lines per employee also point towards an accelerated growth path that tends to reach efficiency levels similar to those of European markets. In addition, tariffs have shown a tendency to decrease in most market segments. However, the objectives of the reform have been unevenly reached among the different countries and within each country's regions. The results of the privatization, with different modalities and timing, were better in Chile (the first country to privatize), Brazil (among the last ones to privatize) and finally Uruguay where, in a nationalistic impulse, refused to privatize but made extraordinary advances in indirect ways, reaching the highest fixed telephone service density of the region by the end of the decade (28%). On the other hand, the region's poorer countries -Bolivia, Peru and Paraguay -kept the lowest penetration levels of the region, below 6%, during the entire period. Table 2 .1 shows the inequalities among countries in terms of fixed telephone service expansion for 2003. The inequalities in performance do not seem to correspond to unequal wealth, as could be expected. Brazil, which had a very similar income to Mexico that year, reached a teledensity of 22 lines per 100 inhabitants, while Mexico had 16 lines. In turn, Chile, with a lower GNP per capita, also reached 22 lines per 100 inhabitants.
D I G I T A L P O V E R T Y : L A T I N A M E R I C A N A N D C A R I B B E A N P E R S P E C T I V E S
In addition, within the countries, the achievements in terms of penetration and access are also very uneven. There is an internal growth gap between regions with higher access in contrast to those with lower telephone penetration levels, showing There is ample literature on descriptive and empirical studies that discuss the issue of performance differences based on the reforms implemented. Outcomes are consistent with the conventional consensus and we know that competition continues to be the best mechanism to encourage the sector's development by increasing penetration and lowering fees (Wallsten, 2000) . In addition, privatization by itself does not cause the same impact if not combined with the creation of an independent regulator (Li & Xu, 2002) . Empirical studies indicate that the most important variables to explain the sector's performance are the level of competition, the sequence in policy implementation and the exclusivity periods granted (Wallsten, 2000) . The region's performance, measured by the growth in fixed density, has slowed down and has been stagnant since 1998 as can be observed in Figure 3. 1. This was caused, among other reasons, by the exclusivity periods, the high costs of installing the network and the lack of profitability of the service in rural areas. During the same year, mobile telephone services, as an alternative market, together with changes in technology began to experience an accelerated process of growth, creating great expectations in terms of foreign investment and business opportunities, enjoying the advantage of a lesser regulatory dependence and the need for survival of the dominant fixed telephone service companies. The perspective for the sector's performance, within a regional duopoly in the making, presents the potential difficulties that are usually associated with this phenomenon in terms of price, service quality and network expansion (Shy, 1995) . In a merely descriptive analysis, the observed data of concentration, measured by using the Herfindahl-Hirschman Index (HHI) 3 and its relationship to the performance of telephone services as measured using the teledensity recorded in both segments, were studied. The following Figures 2.4 and 2.5 show that high HHI levels are associated with relatively lower teledensity levels. The same applies for fixed as well as mobile telephone services. While the data presented are not conclusive and require a greater methodological rigor, it can be inferred that there is a negative relationship between both indicators, which is shown most significantly in the case of fixed telephone services, that is a market traditionally operated by companies with high concentrations at national or regional level. In the case of the mobile telephone market, this relationship has been developed from a higher level of competition, and currently has a better performance level in comparison to fixed telephone services, as will be documented in the following section of this essay.
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In 2001, the market experienced an important change in almost all countries in the region. The overtaking fixed telephone services by mobile telephone services was driven mainly by the introduction of the pre-paid system and "Caller Party Pays" (CPP), that was part of the redesign process of the companies' business model. In 2000-2003, the average growth in users of mobile telephony was 33% in the region, while that of traditional telephone services recorded a much lower 7%. In this new scenario, the telecommunications market entered into a consolidation process where mobile telephone services became the main focus of the two major operators in the region: América Móvil and Telefónica Móviles. The acquisition process of these two companies involved an aggressive campaign to attract customers and the depredation of local markets fighting for the regional positioning, even at the expense of lowering the revenues per user. Chart 2.6 shows a reduction in the Average Revenues Per User (ARPU) during this period, both in the total amount as well as in ARPU per service, together with an increase in the user base. This indicates the presence of a global survival scenario and not an alliance between companies.
3.The Role of Mobile Telephone Services 4
In recent years, in the region and in the world, mobile telephone services show a level of dynamism and growth that is much greater than that of fixed telephone services. This contributes to significantly increase access to telecommunications services. However, universal access policies continue to focus on promoting fixed line connectivity and Internet access.
The introduction of mobile telephones in the region has contributed to significantly increasing the access to telecommunications services, and thus it has helped to close the digital divide. Figure 3 .1 illustrates the evolution of fixed and mobile telephone services in the region, while Figure 3 .2 shows the evolution in the amount of mobile users per fixed line. With no exceptions, the countries involved in the sample show a tendency to an increase in mobile users per fixed line, particularly Mexico and Chile, where a higher volume of mobile users in contrast to fixed users can be observed since 1999. 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 Lines p/100
. N E W M A R K E T S C E N A R I O S I N L A T I N A M E R I C A
Average Fixed Average Mobile
Source: Telecom-DATA based on ITU and data obtained from regulators. Note: Average teledensity corresponds to the five countries involved in the sample (Argentina, Brazil, Chile, Mexico and Peru).
A phenomenon that has certainly contributed to the increase in mobile and cellular growth in the region is the new pricing structure: the pre-paid card and "Caller Party Pays" (CCP. Clearly, the pre-paid option in Latin America has become a very powerful tool to encourage universal access, due to its convenience for lower income population segments. As illustrated in Chart 3.3, four of every five users in the region choose the pre-paid option over any other plan. In the case of Mexico, the difference is even more significant, since over 90% of users prefer this option.
Several current studies highlight the advantages of mobile telephone services over traditional telecommunications access, which offer fixed telephone services for low consumption users (Dymond & Oestman, 2004; NECG, 2004; Stephens et al., 2005; Oestman, 2003) . One of these advantages is the lower activation cost for the user in the case of mobile services (line activation, SIM card, equipment, etc.), as compared to fixed telephone services.
Another advantage consists of the alternatives offered by the pre-paid option, which allows the user to control costs and avoid signing a contract, thus not having to demonstrate a good credit history. For the operator it means not having to send monthly account balances and avoiding the risk of users failing to make contract payments.
The following table compares the initial and the monthly usage costs for users with low fixed and mobile telephone consumption in some countries in Latin America. 
93,4%
Source: Telecom-DATA based on data from operators and regulator's Web page.
Apart for a few exceptions, in all cases mobile telephone services have lower costs, in terms of initial costs as well as usage costs. On average, as shown in Table  3 .1, the cost of mobile telephone services is close to half that of fixed telephone services. Once more, it is important to highlight that these conclusions are only valid for low consumption users, as previously stated.
In a study carried out about cellular and mobile growth in Mexico by socio-economic levels (SEL), it can be observed that although mobile telephones are still predominant in high income sectors of the population, mobile telephone services have become a popularly used tool among low income sectors of the population. While in 2003 only 9% of the individuals in socio-economic levels D and E 5 had a mobile telephone, in 2005 that amount had tripled to 27%. In 2005, the population segments that used the prepaid system the most were the users of SELs D and E. In addition to lower access costs, the option of having a personal device for communication offers individuals within the poorest sectors an independence that is not available from other types of access to communication, such as community centers, which often limit the possibility of receiving calls. The possibility to be reached should also be taken into account, since it plays a major role in terms of use, if we consider that temporary work is usually the predominant form of employment among low income sectors. In the case of Mexico, Figures 3.4 and 3 .5 show the mobile telephone contribution to service middle and low income groups in the country.
D I G I T A L P O V E R T Y : L A T I N A M E R I C A N A N D C A R I B B E A N P E R S P E C T I V E S
In all cases, the middle class, associated with socio-economic level C, will have the highest increase in total users in the coming years, compared to total prepaid system users. In addition, the time projection shows that after level C, the lowest income population sector will be the one with the highest growth in the amount of users under the prepayment plan. Thus, the prepaid system is clearly predominant and allows low income users to have access to telecommunications services, offering opportunities for using such devices as a means of payment or as the mean to access other services in the future.
Regarding rural or isolated areas, due to the same payment system characteristics, but mainly due to technological, and thus cost reasons, today mobile telephony is the more viable model to respond to the demand for telecommunications services. As Navas-Sabater et al. (2002) pointed out, wireless networks offer significant cost advantages over fixed telephone services, particularly when offering services to isolated communities as well as to small towns. According to these authors, the special features provided by the mobile network (speed and ease of equipment deployment, as well as the absence of wires) make these networks a more efficient solution than fixed telephone services, especially when servicing isolated or remote communities (Navas-Savater et al., 2002) . 
Conclusions
The reforms implemented in the telecommunications sectors in Latin America translated into an increase in the adoption of technology, in business efficiency and network expansion, at the same time lowering fees. In general terms, the industry's performance today is remarkably superior. However, the task still remains of offering the benefits of modern life to society's marginalized sectors. In Latin America there are still several segments of society that do not have access to basic telecommunications services.
This task should be tackled, considering that the region is currently facing the clear presence of a regional duopoly Telefónica Móviles and América Móvil-Telmex enjoy a great and powerful position in the region. Telefónica has become the main provider of telecommunications services in most South American markets. América Móvil and Telmex have a dominant presence in Mexico and Central America and continue acquiring markets in South America. Both companies are going through deep merging and acquisition processes, making it difficult to forecast who will be the ultimate winner in the region.
What we can observe until now is that both companies have shown global survival strategies, and in some cases have sacrificed profits while fighting for their positioning in the market. As long as the Latin American market is still growing, either from unmet demand or from demand for new services, it is foreseeable that competition and not collusion will prevail. Nevertheless, it can be expected that the two companies will develop a cooperation strategy in the future. Faced with this possibility, it would be necessary to evaluate if the governments of the region should consider a region-wide regulatory strategy. This is an area for future research that should take into account economic, political and institutional differences among the Latin American countries.
Lastly, the regulatory answer to a new market context should also include the fact that mobile telephone services have become the predominant way of communication in the region. Moreover, mobile telephone services represent today an affordable means of communication for low income segments of the population. The strategies adopted by companies such as the "Caller Party Pays" program seem to have achieved more than the universal access programs carried out by the governments aiming at increasing the use of telecommunications. How should regulations encourage these types of strategies? Future research should re-evaluate the private sector's role in distributing the benefits of new information technologies to most population segments.
